Non-invasive cerebral perfusion pressure (nCPP): evaluation of the monitoring methodology in head injured patients.
The method of direct calculation of cerebral perfusion pressure (CPP) as the difference between mean arterial pressure and intracranial pressure (ICP) produces a number, which not always adequately expresses brain perfusion. We investigated an alternative non-invasive method, based on waveform analysis of Transcranial Doppler blood flow velocity in Middle Cerebral Arteries (MCA). 25 consecutive head injured patients, paralysed, sedated and ventilated were studied. Intracranial pressure (ICP) arterial blood pressure (ABP) were monitored continuously. The left and right MCAs were insonated daily (116 measurements) using a purpose-built transcranial Doppler monitor (Deltex Ltd, Chichester, U.K.) with software capable of the non-invasive estimation of CPP. Time averaged values of ABP, mean and diastolic flow velocities (FVm, FVd) were calculated and CPPe was computed as: ABP*FVd/FVm + 14. An absolute difference between real CPP and CPPe was less than 10 mm Hg in 82% of measurements and less than 13 mm Hg in 90% of measurements. The method demonstrated a high potential to detect both short-term and long-term changes in CPP. The method is of potential benefit for the intermittent measurement and continuous monitoring of changes in brain perfusion pressure in situations where the direct measurement of CPP is not available or its reliability is in question.